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DETAILED ACTION 

Re-Opening of Prosecution 

1. Based on the Pre-Appeal Conference Request of 15 May 2006, 
the prosecution as to the merits of the application has been re- 
opened. A detailed action follows. 

Response to Arguments 

2. Applicant's arguments, see the Pre-Appeal Conference 
Request, filed 15 May 2006, with respect to the prior art 
rejections have been fully considered and are persuasive. The 
prior art rejections set forth in the final rejection of 15 
December 2005 have been withdrawn. 

Claim Rejections - 35 USC §101 

3. 35 U.S.C. 101 reads as follows: 

Whoever invents or discovers any new and useful process, machine, 
manufacture, or composition of matter, or any new and useful 
improvement thereof, may obtain a patent therefor, subject to the 
conditions and requirements of this title. 

4. Claims 1 and 18 are rejected under 35 U.S.C. 101 because 
the claimed invention is directed to non-statutory subject 
matter. Claim 1 recites a method which is merely an algorithm 
that is performed on descriptive data, namely stored pixel 
values. In claim 1, a defining step and multiple iterations of 
obtaining steps are performed on pixel data, pixel data simply 
being internal digital data that represents values for pixels. 
Furthermore, these steps are clearly steps of a computer algor- 
ithm that are performed on a computer (see, e.g., page 4, lines 
20-26 and page 5, lines 10-14 of the present specification) . 
Claim 1, as presently recited, does not produce a concrete, 
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tangible and useful result, such as the generation of a physical 
hardcopy output of an image created by the method. Thus, claim 
1 does not have a substantial practical application since claim 
1 is merely an algorithm that manipulates information. Claim 1 
is therefore directed to an abstract idea, and not a practical 
application, and would thus seek to patent the abstract idea 
itself ( Benson 409 U.S. at 71-72, 175 USPQ at 676; cf. Diehr, 
450 U.S. at 187,209 USPQ at 8). Since claim 1 is an abstract 
idea, and not a process, machine, article of manufacture, or 
composition of matter, claim 1 is non-statutory. Further, claim 
18 depends from claim 1, and is also a merely an algorithm which 
manipulates descriptive data. 

5. Claims 2-9, 11-12 and 19 are rejected under 35 U.S.C. 101 
because the claimed invention is directed to non-statutory 
subject matter. Claim 2 recites a method which is merely an 
algorithm that is performed on descriptive data, namely stored 
pixel values. In claim 2, a defining step, a significance 
coefficient deriving step, and a reconstructed value deriving 
step are performed on pixel data, pixel data simply being 
internal digital data that represents values for pixels. Furth- 
ermore, these steps are clearly steps of a computer algorithm 
that are performed on a computer (see, e.g., page 4, lines 20-26 
and page 5, lines 10-14 of the present specification) . Claim 2, 
as presently recited, does not produce a concrete, tangible and 
useful result, such as the generation of a physical hardcopy 
output of an image created by the method. Thus, claim 2 does 
not have a substantial practical application since claim 2 is 
merely an algorithm that manipulates information. Claim 2 is 
therefore directed to an abstract idea, and not a practical 
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application, and would thus seek to patent the abstract idea 
itself ( Benson 409 U.S. at 71-72, 175 USPQ at 676; cf. Diehr, 
450 U.S. at 187,209 USPQ at 8). Since claim 2 is an abstract 
idea, and not a process, machine, article of manufacture, or 
composition of matter, claim 2 is non-statutory. Further, 
claims 3-9, 11-12 and 19, which depend either directly or 
indirectly from claim 2, are also merely an algorithms which 
manipulate descriptive data. 

6. Claims 13 and 20 are rejected under 35 U.S.C. 101 because 
the claimed invention is directed to non-statutory subject 
matter. Claim 13 recites a method which is merely an algorithm 
that is performed on descriptive data, namely stored pixel 
values. In claim 13, a defining step, a significance coeffici- 
ent deriving step, and a reconstructed value deriving step, 
along with multiple iterations of the two aforementioned deriv- 
ing steps, are performed on pixel data, pixel data simply being 
internal digital data that represents values for pixels. Furth- 
ermore, these steps are clearly steps of a computer algorithm 
that are performed on a computer (see, e.g., page 4, lines 20-26 
and page 5, lines 10-14 of the present specification) . Claim 
13, as presently recited, does not produce a concrete, tangible 
and useful result, such as the generation of a physical hardcopy 
output of an image created by the method. Thus, claim 13 does 
not have a substantial practical application since claim 13 is 
merely an algorithm that manipulates information. Claim 13 is 
therefore directed to an abstract idea, and not a practical 
application, and would thus seek to patent the abstract idea 
itself ( Benson 409 U.S. at 71-72, 175 USPQ at 676; cf. Diehr, 
450 U.S. at 187,209 USPQ at 8). Since claim 13 is an abstract 
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idea, and not a process, machine, article of manufacture, or 
composition of matter, claim 13 is non-statutory. Further, 
claim 20 depends from claim 13, and is also a merely an 
algorithm which manipulates descriptive data, 

7. Claims 14-15 and 21 are rejected under 35 U.S.C. 101 
because the claimed invention is directed to non-statutory 
subject matter. Claim 14 recites a method which is merely an 
algorithm that is performed on descriptive data, namely stored 
pixel values. In claim 14, a preprocessing step, a defining 
step, a significance coefficient deriving step, and a reconstru- 
cted value deriving step are performed on pixel data, pixel data 
simply being internal digital data that represents values for 
pixels. Furthermore, these steps are clearly steps of a comput- 
er algorithm that are performed on a computer (see, e.g., page 
4, lines 20-26 and page 5, lines 10-14 of the present specifica- 
tion) . Claim 14, as presently recited, does not produce a 
concrete, tangible and useful result, such as the generation of 
a physical hardcopy output of an image created by the method. 
Thus, claim 14 does not have a substantial practical application 
since claim 14 is merely an algorithm that manipulates informat- 
ion. Claim 14 is therefore directed to an abstract idea, and 
not a practical application, and would thus seek to patent the 
abstract idea itself ( Benson 409 U.S. at 71-72, 175 USPQ at 676; 
cf. Diehr, 450 U.S. at 187,209 USPQ at 8). Since claim 14 is an 
abstract idea, and not a process, machine, article of manufac- 
ture, or composition of matter, claim 14 is non-statutory. 
Further, claims 15 and 21, which depend from claim 14, are also 
merely an algorithms which manipulate descriptive data. 
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8, Claim 16 is rejected under 35 U.S.C. 101 because the 
claimed invention is directed to non-statutory subject matter. 

Claim 16 recites a method which is merely an algorithm that is 
performed on descriptive data, namely stored pixel values. In 
claim 16, a defining step, a significance coefficient deriving 
step, and a reconstructed value deriving step are performed on 
pixel data, pixel data simply being internal digital data that 
represents values for pixels. Furthermore, these steps are 
clearly steps of a computer algorithm that are performed on a 
computer (see, e.g., page 4, lines 20-26 and page 5, lines 10-14 
of the present specification) . Claim 16, as presently recited, 
does not produce a concrete, tangible and useful result, such as 
the generation of a physical hardcopy output of an image created 
by the method. Thus, claim 16 does not have a substantial 
practical application since claim 16 is merely an algorithm that 
manipulates information. Claim 16 is therefore directed to an 
abstract idea, and not a practical application, and would thus 
seek to patent the abstract idea itself ( Benson 409 U.S. at 71- 
72, 175 USPQ at 676; cf. Diehr, 450 U.S. at 187,209 USPQ at 8). 
Since claim 16 is an abstract idea, and not a process, machine, 
article of manufacture, or composition of matter, claim 16 is 
non-statutory. 

9. Claim 17 is rejected under 35 U.S.C. 101 because the 
claimed invention is directed to non-statutory subject matter. 

Claim 17 recites a method which is merely an algorithm that is 
performed on descriptive data, namely stored pixel values. In 
claim 17, a preprocessing step, a defining step, a significance 
coefficient deriving step, and a reconstructed value deriving 
step are performed on pixel data, pixel data simply being 
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internal digital data that represents values for pixels. Furth- 
ermore, these steps are clearly steps of a computer algorithm 
that are performed on a computer (see, e.g., page 4, lines 20-26 
and page 5, lines 10-14 of the present specification) . Claim 
17, as presently recited, does not produce a concrete, tangible 
and useful result, such as the generation of a physical hardcopy 
output of an image created by the method. Thus, claim 17 does 
not have a substantial practical application since claim 17 is 
merely an algorithm that manipulates information. Claim 17 is 
therefore directed to an abstract idea, and not a practical 
application, and would thus seek to patent the abstract idea 
itself ( Benson 409 U.S. at 71-72, 175 USPQ at 676; cf. Diehr, 
450 U.S. at 187,209 USPQ at 8). Since claim 17 is an abstract 
idea, and not a process, machine, article of manufacture, or 
composition of matter, claim 17 is non-statutory. 



Claim Rejections - 35 USC § 112 

10. The following is a quotation of the first paragraph of 35 
U.S.C. 112: 

The specification shall contain a written description of the invention, 
and of the manner and process of making and using it, in such full, 
clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to 
make and use the same and shall set forth the best mode contemplated by 
the inventor of carrying out his invention. 

11. Claim 22 is rejected under 35 U.S.C. 112, first paragraph, 
as failing to comply with the enablement requirement. The 

claims contains subject matter which was not described in the 
specification in such a way as to enable one skilled in the art 
to which it pertains, or with which it is most nearly connected, 
to make and/or use the invention. Claim 22 recites an image 
processor which performs the steps of a method. However, there 
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is no recitation of elements which would cause this image 
processor to actually perform the steps listed. A processor 
cannot in and of itself perform any steps, nor is there any 
description in the specification as to how an image processor 
could, in and of itself, perform the steps recited in claim 22. 
Some form of computer software encoded on a computer-readable 
medium is required in order to enable a computer processor, such 
as the claimed image processor, to carry out the steps recited 
in claim 22. Without such a recitation, claim 22 is not enabled 
by the specification. 

12. The following is a quotation of the second paragraph of 35 
U.S.C. 112: 

The specification shall conclude with one or more claims particularly 
pointing out and distinctly claiming the subject matter which the 
applicant regards as his invention. 

13. Claims 2-9, 11-12 and 19 are rejected under 35 U.S.C, 112, 
second paragraph, as being indefinite for failing to 
particularly point out and distinctly claim the subject matter 
which applicant regards as the invention. Claim 2 recites, in 
lines 8-9, "a significance coefficient that is based upon the 
value of that pixel" [emphasis added] . Does "that pixel" refer 
to the individual pixel recited earlier in claim 2, or does 
"that pixel" refer to each pixel of the neighborhood as also 
recited earlier in claim 2. Claim 2 could be interpreted either 
way. For the purpose of examining the claims over the prior 
art, Examiner will assume that "that pixel" refers to "each 
pixel of the neighborhood" since such an interpretation is 
consistent with the specification and has been put forth 
previously by Applicant. 
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14. Claims 14-15 and 21 are rejected under 35 U.S.C. 112, 
second paragraph, as being indefinite for failing to 
particularly point out and distinctly claim the subject matter 
which applicant regards as the invention. Claim 14 recites, in 
lines 10-11, "a significance coefficient that is based upon the 
value of that pixel" [emphasis added] . Does "that pixel" refer 
to the individual pixel recited earlier in claim 14, or does 
"that pixel" refer to each pixel of the neighborhood as also 
recited earlier in claim 14. Claim 14 could be interpreted 
either way. For the purpose of examining the claims over the 
prior art, Examiner will assume that "that pixel" refers to 
"each pixel of the neighborhood" since such an interpretation is 
consistent with the specification and has been put forth 
previously by Applicant. 

15. Claim 16 is rejected under 35 U.S.C. 112, second paragraph, 
as being indefinite for failing to particularly point out and 
distinctly claim the subject matter which applicant regards as 
the invention. Claim 16 recites, in lines 7-8, "a significance 
coefficient that is based upon the value of that pixel" [empha- 
sis added] . Does "that pixel" refer to the individual prxel 
recited earlier in claim 16, or does "that pixel" refer to each 
pixel of the neighborhood as also recited earlier in claim 16. 
Claim 16 could be interpreted either way. For the purpose of 
examining the claims over the prior art, Examiner will assume 
that "that pixel" refers to "each pixel of the neighborhood" 
since such an interpretation is consistent with the specifica- 
tion and has been put forth previously by Applicant. 
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16. Claim 17 is rejected under 35 U.S.C. 112, second paragraph, 
as being indefinite for failing to particularly point out and 
distinctly claim the subject matter which applicant regards as 
the invention. Claim 17 recites, in lines 9-10, "a significance 
coefficient that is based upon the value of that pixel" [emphas- 
is added] . Does "that pixel" refer to the individual pixel 
recited earlier in claim 17, or does "that pixel" refer to each 
pixel of the neighborhood as also recited earlier in claim 17. 
Claim 17 could be interpreted either way. For the purpose of 
examining the claims over the prior art, Examiner will assume 
that "that pixel" refers to "each pixel of the neighborhood" 
since such an interpretation is consistent with the specifica- 
tion and has been put forth previously by Applicant. 



Claim Rejections - 35 USC § 102 

17. The following is a quotation of the appropriate paragraphs 
of 35 U.S.C. 102 that form the basis for the rejections under 
this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, 
published under section 122(b), by another filed in the United States 
before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United 
States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an 
application filed in the United States only if the international 
application designated the United States and was published under 
Article 21(2) of such treaty in the English language. 

18. Claims 2-4, 16 and 19 are rejected under 35 U.S.C. 102(e) 
as being anticipated by Fan (US Patent 6,101,285). 

Regarding claims 2 and 19: Fan discloses: 
• defining a set of neighborhood pixels of the individual 



pixel (figure 8a ( ( m - T x) n ) , ( m y n ) , ( m + T x ,n ) ) and column 6, 
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lines 42-47 of Fan) , the set of neighborhood pixels includ- 
ing the individual pixel (figure 8a(/w,w) of Fan) and 
additionally a plurality of pixels generated proximate said 
individual pixel (figure 8a ( ( m - T x , n ) , ( m + T x ,n ) ) of Fan). 

• deriving for each pixel of the neighborhood, a significance 
coefficient (a) that is based upon the value of that pixel 
(column 6, lines 52-58; and column 7, lines 29-43 and lines 
54-58 of Fan) . The significance coefficients for the 
neighborhood pixels (a) are set based on the amount of edge 
enhancement that is to be performed (column 7, lines 54-58 
of Fan) . The amount of edge enhancement that is to be 
performed is directly determined from the values of the 
neighborhood pixels since the difference between the neigh- 
borhood pixel and the individual pixel (difO or difl) is 
calculated (column 6, lines 52-58 of Fan) and the calcula- 
tion of said difference used to determine the amount of 
edge enhancement that is to be performed (column 7, lines 
29-43 of Fan) . 

• deriving the reconstructed value of the individual pixel 
(y{m,n)) (figure 4(310-316) and column 7, lines 1-15 of Fan) 
as a sum over the pixels of the neighborhood of a product 
of the halftone image value at that neighborhood pixel with 
the significance coefficient of that neighborhood pixel 
(column 7, lines 48-58 of Fan) . 
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Further regarding claim 19: Fan discloses performing the 
method using a computer program product which is readable by a 
computing device to cause the computing device to perform said 
method (column 5, lines 19-27 of Fan) . 

Regarding claim 3: Fan discloses that said halftone image 
is derived from an original image having a continuous value for 
each pixel (column 6, lines 38-41 of Fan) , and, for each indivi- 
dual pixel, said significance coefficient of each neighborhood 
pixel is an indication of the likelihood that the value of that 
neighborhood pixel in the original image is correlated with the 
value of the individual pixel in the original image (column 6, 
lines 51-58; and column 7, lines 29-43 and lines 54-58 of Fan) . 
As discussed above in the arguments regarding claim 2, the 
difference between the neighborhood pixel and the individual 
pixel (difO or difl) is calculated (column 6, lines 52-58 of 
Fan) and the calculation of said difference used to determine 
the amount of edge enhancement that is to be performed (column 
7, lines 29-43 of Fan), which sets the significance coefficient 
column 7, lines 54-58 of Fan) . The difference between the 
neighborhood pixel and the individual pixel in an indication of 
the likelihood that the value of that neighborhood pixel in the 
original image is correlated with the value of the individual 
pixel in the original image since, the higher the level of 
difference, the less likely it is that the value of that neigh- 
borhood pixel in the original image is correlated with the value 
of the individual pixel in the original image. 

Regarding claim 4: Fan discloses deriving a baseline value 
(x*(m,n)) for the individual pixel (column 6, lines 47-50 of 
Fan) , and deriving said significance coefficient as a function 
of the halftone value for the image at that neighborhood pixel 
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and of the baseline value for the individual pixel (column 6, 
lines 51-58/ and column 7, lines 29-43 and lines 54-58 of Fan) . 
Regarding claim 16: Fan discloses: 

• defining a set of neighborhood pixels of the individual 
pixel (figure 8a ( ( m - T x ,n ) , ( m,n ) , ( m + T x9 n ) ) and column 6, 
lines 42-47 of Fan) , the set of neighborhood pixels includ- 
ing the individual pixel (figure 8a ( m,n) of Fan) and 
additionally a plurality of pixels proximate said indivi- 
dual pixel (figure 8a ( ( m- T x ,n ) , ( m + T xy n ) ) of Fan). 

• deriving for each pixel of the neighborhood, a significance 
coefficient (a) that is based upon the value of that pixel 
(column 6, lines 52-58; and column 7, lines 29-43 and lines 
54-58 of Fan) . The significance coefficients for the 
neighborhood pixels (a) are set based on the amount of edge 
enhancement that is to be performed (column 7, lines 54-58 
of Fan) . The amount of edge enhancement that is to be 
performed is directly determined from the values of the 
neighborhood pixels since the difference between the neigh- 
borhood pixel and the individual pixel (difO or difl) is 
calculated (column 6, lines 52-58 of Fan) and the calcula- 
tion of said difference used to determine the amount of 
edge enhancement that is to be performed (column 7, lines 
29-43 of Fan) . 

• deriving the reconstructed value of the individual pixel 
{y{m,n)) (figure 4(310-316) and column 7, lines 1-15 of Fan) 
as a sum over the pixels of the neighborhood of a product 
of the first value at that neighborhood pixel with the 
significance coefficient of that neighborhood pixel (column 
7 , lines 48-58 of Fan) . 
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Claim Rejections - 35 USC § 103 

19. The following is a quotation of 35 U.S.C. 103(a) which 
forms the basis for all obviousness rejections set forth in this 
Office action: 

(a) A patent may not be obtained though the invention is not 
identically disclosed or described as set forth in section 102 of this 
title, if the differences between the subject matter sought to be 
patented and the prior art are such that the subject matter as a whole 
would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the 
invention was made. 

20. Claims 1, 5, 11-15, 17-18 and 20-22 are rejected under 35 
U.S.C. 103(a) as being unpatentable over Fan (US Patent 
6,101,285) in view of Wong (US Patent 5,506,699). 

Regarding claims 1 and 18: Fan discloses: 

• for each pixel, defining a respective neighborhood (figure 
8a ( ( m- T x ,n ) , ( m,n ) , ( m + T x ,n ) ) and column 6, lines 42-47 of 
Fan) containing that pixel (figure 8a(/w,«) of Fan) and 
other pixels (figure 8a ( ( m- T x ,n ) , ( w + T x ,n ) ) of Fan). 

• in a first iteration, obtaining for each individual pixel a 
continuous value {y(m,n)) (figure 4(310-316) and column 7, 
lines 1-15 of Fan) by summing the products of weighting 
values (a and (1-ot)) and the continuous values of the 
pixels in the neighborhood of the individual pixel (column 
7, lines 48-58 of Fan) , the weighting values being derived 
from the continuous values of the halftoned image (column 
6, lines 52-58; and column 7, lines 29-43 and lines 54-58 
of Fan) . The weighting values for the neighborhood pixels 
(a and (1-ot)) are set based on the amount of edge enhance- 
ment that is to be performed (column 7, lines 54-58 of 
Fan) . The amount of edge enhancement that is to be 
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performed is directly determined from the values of the 
neighborhood pixels since the difference between the 
neighborhood pixel and the individual pixel (difO or difl) 
is calculated (column 6, lines 52-58 of Fan) and the 
calculation of said difference used to determine the amount 
of edge enhancement that is to be performed (column 7, 
lines 29-43 of Fan) . 

Fan does not disclose expressly that said values of the 
pixels are binary values; and, in further iterations, obtaining 
for each individual pixel a continuous value by summing the 
products of the weighting values and the continuous values of 
the pixels in the neighborhood of the individual pixel obtained 
at the previous iteration, the weighting values being derived 
from the continuous values obtained in at least one previous 
said iteration. 

Wong discloses performing the conversion of binary image 
data (column 4, lines 48-53 of Wong) into continuous value image 
data (column 5, lines 4-9 of Wong) through the application of 
multiple iterations (figure 3 and column 5, lines 6-13 of Wong) . 

Fan and Wong are combinable because they are from the same 
field of endeavor, namely the conversion of binary image data 
into continuous-tone image data. At the time of the invention, 
it would have been obvious to a person of ordinary skill in the 
art to begin with binary image data, as taught by Wong, which 
would modify the teaching of Fan such that only one location is 
within the pixel window for pixel processing. The suggestion 
for doing so would have been that binary image data is the 
simplest image data to start with and would also simplify the 
individual pixel value determination step taught by Fan. 
Furthermore, at the time of the invention, it would have been 
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obvious to a person of ordinary skill in the art to use multiple 
iterations, as taught by Wong. Thus, in further iterations, Fan 
in view of Wong obtains for each individual pixel a continuous 
value by summing the products of the weighting values and the 
continuous values of the pixels in the neighborhood of the 
individual pixel obtained at the previous iteration, the weight- 
ing values being derived from the continuous values obtained in 
at least one previous said iteration. The motivation for doing 
so would have been that multiple passes of the image enhancement 
would improve the overall result since, by running just one pass 
with the system of Fan, there are still likely to be edge 
artifacts that need smoothing, along with other artifacts that 
need correction. Therefore, it would have been obvious to 
combine Wong with Fan to obtain the invention as specified in 
claims 1 and 18. 

Further regarding claim 18: Fan discloses performing the 
method using a computer program product which is readable by a 
computing device to cause the computing device to perform said 
method (column 5, lines 19-27 of Fan) . 

Regarding claim 5: Fan does not disclose expressly that 
the baseline value for the individual pixel is derived by low 
pass filtering of the halftone image. 

Wong discloses deriving a baseline value for the individual 
pixels by low pass filtering the halftone image (figure 2(18) 
and column 5, lines 6-9 and lines 13-17 of Wong) . 

Fan and Wong are combinable because they are from the same 
field of endeavor, namely the conversion of binary image data 
into continuous-tone image data. At the time of the invention, 
it would have been obvious to a person of ordinary skill in the 
art to use a low pass filter to obtain the baseline value, as 
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taught by Wong. The motivation for doing so would have been to 
avoid overly blurring the resultant image (column 5, lines 16-19 
of Wong) . Therefore, it would have been obvious to combine Wong 
with Fan to obtain the invention as specified in claim 5. 

Regarding claim 11: Fan does not disclose expressly 
forming an enhanced reconstructed image as a linear combination 
of said reconstructed image and a continuous image derived from 
said halftone image by a second image reconstruction method, 

Wong discloses forming an enhanced reconstructed image as a 
linear combination of said reconstructed image (figure 3(24) of 
Wong) and a continuous image derived from said halftone image by 
a second image reconstruction method (figure 3(26) of Wong) 
(column 6, lines 35-37 of Wong) . 

Fan and Wong are combinable because they are from the same 
field of endeavor, namely the conversion of binary image data 
into continuous-tone image data. At the time of the invention, 
it would have been obvious to a person of ordinary skill in the 
art to use a final low pass filter in linear combination with 
the reconstructed image, as taught by Wong. The motivation for 
doing so would have been to remove unwanted high frequency 
components that may be generated at the final stage of continu- 
ous-tone image reconstruction (column 6, lines 35-37 of Wong) . 
Therefore, it would have been obvious to combine Wong with Fan 
to obtain the invention as specified in claim 11. 

Further regarding claim 12: Wong discloses that said 
second image reconstruction method is a low pass filter (figure 
3(26) and column 6, lines 35-37 of Wong). 

Regarding claims 13 and 20: Fan discloses: 
• defining a set of neighborhood pixels of the individual 

pixel (figure 8a ( ( m- T x ,n ) , ( m,n ) , ( m + T x ,n ) ) and column 6, 
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lines 42-47 of Fan) , the set of neighborhood pixels includ- 
ing the individual pixel (figure 8a(/w,w) of Fan) and addi- 
tionally a plurality of pixels proximate said individual 
pixel (figure 8a ( ( m - T x ,n ) , ( m + T x> n ) ) of Fan). 

• deriving for each pixel of said first neighborhood, a 
respective significance coefficient (a) (column 6, lines 
52-58; and column 7, lines 29-43 and lines 54-58 of Fan) . 
The significance coefficients for the neighborhood pixels 
(a) are set based on the amount of edge enhancement that is 
to be performed (column 7, lines 54-58 of Fan) . The amount 
of edge enhancement that is to be performed is directly 
determined from the values of the neighborhood pixels since 
the difference between the neighborhood pixel and the 
individual pixel (difO or difl) is calculated (column 6, 
lines 52-58 of Fan) and the calculation of said difference 
used to determine the amount of edge enhancement that is to 
be performed (column 7, lines 29-43 of Fan) . 

• deriving a first reconstructed value of the individual 
pixel (y{rn,n)) (figure 4(310-316) and column 7, lines 1-15 
of Fan) as a sum over the neighborhood pixels of a product 
of the halftone image value at that neighborhood pixel with 
the respective significance coefficient of that neighbor- 
hood pixel (column 7, lines 48-58 of Fan) . 

Fan does not disclose expressly M further steps, m=l,...,M 
(M>\), of: for successive individual ones of said pixel: 
rederiving a significance coefficient for each neighborhood 
pixel; and deriving an (m+l)-th reconstructed value of the 
individual pixel as a sum over the neighborhood pixels of the 
product of the m-th reconstructed value at that neighborhood 
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pixel with the significance coefficient of that neighborhood 
pixel . 

Wong discloses performing the conversion of binary image 
data (column 4, lines 48-53 of Wong) into continuous value image 
data (column 5, lines 4-9 of Wong) through the application of 
multiple iterations (figure 3 and column 5, lines 6-13 of Wong) . 

Fan and Wong are combinable because they are from the same 
field of endeavor, namely the conversion of binary image data 
into continuous-tone image data. At the time of the invention, 
it would have been obvious to a person of ordinary skill in the 
art to use multiple iterations, as taught by Wong. Thus, Fan in 
view of Wong would perform M further steps, m=l,...,M [M >\) f 
of: for successive individual ones of said pixel: rederiving a 
significance coefficient for each neighborhood pixel; and deriv- 
ing an (m+l)-th reconstructed value of the individual pixel as a 
sum over the neighborhood pixels of the product of the m-th 
reconstructed value at that neighborhood pixel with the signifi- 
cance coefficient of that neighborhood pixel. The motivation 
for doing so would have been that multiple passes of the image 
enhancement would improve the overall result since, by running 
just one pass with the system of Fan, there are still likely to 
be edge artifacts that need smoothing, along with other 
artifacts that need correction. Therefore, it would have been 
obvious to combine Wong with Fan to obtain the invention as 
specified in claims 13 and 20. 

Further regarding claim 20: Fan discloses performing the 
method using a computer program product which is readable by a 
computing device to cause the computing device to perform said 
method (column 5, lines 19-27 of Fan) . 
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Regarding claims 14, 17 and 21: Fan discloses , for succe- 
ssive pixels (figure 4(320) and column 6, lines 38-41 of Fan): 

• defining a set of neighborhood pixels of the individual 
pixel (figure 8 a ( ( m - T x ,n ) , (m,n) , ( m + T x ,n ) ) and column 6, 

lines 42-47 of Fan) , the set of neighborhood pixels includ- 
ing the individual pixel (figure 8a(/w,w) of Fan) and addit- 
ionally a plurality of pixels proximate said individual 
pixel (figure 8a ( ( m - T x ,n ) , ( m + T x ,n ) ) of Fan), 

• deriving for each pixel of the neighborhood, a significance 
coefficient (a) that is based upon the value of that pixel 
(column 6, lines 52-58; and column 7, lines 29-43 and lines 
54-58 of Fan) . The significance coefficients for the 
neighborhood pixels (a) are set based on the amount of edge 
enhancement that is to be performed (column 7, lines 54-58 
of Fan) . The amount of edge enhan-cement that is to be 
performed is directly determined from the values of the 
neighborhood pixels since the difference between the 
neighborhood pixel and the individual pixel (difO or difl) 
is calculated (column 6, lines 52-58 of Fan) and the 
calculation of said difference used to determine the amount 
of edge enhancement that is to be performed (column 7, 
lines 29-43 of Fan) . 

• deriving the reconstructed value of the individual pixel 
{y(m,n)) (figure 4(310-316) and column 7, lines 1-15 of Fan) 
as a sum over the pixels of the neighborhood of a product 
of the image value at that neighborhood pixel with the 
significance coefficient of that neighborhood pixel (column 
7, lines 48-58 of Fan) . 
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Fan does not disclose expressly preprocessing the halftone 
image by a filtering algorithm to derive a preprocessed image 
having a preprocessed image value for each of said pixel. 

Wong discloses preprocessing the halftone image by a filt- 
ering algorithm (figure 2(18) of Wong) to derive a preprocessed 
image having a preprocessed image value for each of said pixels 
(column 5, lines 6-8 of Wong) . The first stage by which the 
initial binary data is processed in a low-pass filter (figure 2 
(18) and column 5, lines 7-8 of Wong) . 

Fan and Wong are combinable because they are from the same 
field of endeavor, namely the conversion of binary image data 
into continuous-tone image data. At the time of the invention, 
it would have been obvious to a person of ordinary skill in the 
art to preprocess the halftone image, as taught by Wong, before 
performing the method taught by Fan. The motivation for doing 
so would have been to remove unwanted high frequency components 
(column 5, lines 13-16 of Wong) from the halftone binary image. 
Therefore, it would have been obvious to combine Wong with Fan 
to obtain the invention as specified in claims 14, 17 and 21. 

Further regarding claim 17: The "first value" recited in 
claim 17 corresponds to the "halftone image value" recited in 
claim 14. Further, the "first image" recited in claim 17 
corresponds to the "halftone image" recited in claim 14. 
Therefore, the limitations of claim 17 are fully embodied within 
the limitations recited in claim 14. 

Further regarding claim 21: Fan discloses performing the 
method using a computer program product which is readable by a 
computing device to cause the computing device to perform said 
method (column 5, lines 19-27 of Fan) . 
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Regarding claim 15: Fan discloses deriving a baseline 
value (x*(m / n)) for the individual pixel (column 6, lines 47-50 
of Fan) , and deriving said significance coefficient as a 
function of the halftone value for the image at that neighbor- 
hood pixel and of the baseline value for the individual pixel 
(column 6, lines 51-58; and column 7, lines 29-43 and lines 54- 
58 of Fan) . By combination with Wong, said halftone value for 
the image at that neighborhood pixel is a preprocessed value. 

Regarding claim 22: Fan discloses an apparatus (figure 9 
of Fan) comprising: 

• an image receiver (figure 9(802) of Fan) for receiving a 
first image (column 5, lines 40-45 of Fan) . 

• an image processor (figure 9(804) and column 5, lines 24-25 
of Fan) which performs the steps of: 

o for each pixel, defining a respective neighborhood 
(figure 8a ( {m-T x ,n) , {m 7 n) , {m + T x ,n ) ) and column 6, 
lines 42-47 of Fan) containing that pixel (figure 8a 
(/w,«) of Fan) and other pixels (figure 8a ( ( m - T x ,n ) , 
{m + T x9 n)) of Fan) . 
o in a first iteration, obtaining for each individual 
pixel a continuous value (y{m,n)) (figure 4(310-316) 
and column 7, lines 1-15 of Fan) by summing the 
products of weighting values (a and (1-a)) and the 
continuous values of the pixels in the neighborhood of 
the individual pixel (column 7, lines 48-58 of Fan), 
the weighting values being derived from the continuous 
values of the halftoned image (column 6, lines 52-58; 
and column 7, lines 29-43 and lines 54-58 of Fan) . The 
weighting values for the neighborhood pixels (a and 
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(1-a)) are set based on the amount of edge enhancement 
that is to be performed (column 7, lines 54-58 of 
Fan) . The amount of edge enhancement that is to be 
performed is directly determined from the values of 
the neighborhood pixels since the difference between 
the neighborhood pixel and the individual pixel (difO 
or difl) is calculated (column 6, lines 52-58 of Fan) 
and the calculation of said difference used to deter- 
mine the amount of edge enhancement that is to be 
performed (column 7 , lines 29-43 of Fan) . 
Fan does not disclose expressly that said values of the 
pixels are binary values; and, in further iterations, obtaining 
for each individual pixel a continuous value by summing the 
products of the weighting values and the continuous values of 
the pixels in the neighborhood of the individual pixel obtained 
at the previous iteration, the weighting values being derived 
from the continuous values obtained in at least one previous 
said iteration. 

Wong discloses performing the conversion of binary image 
data (column 4, lines 48-53 of Wong) into continuous value image 
data (column 5, lines 4-9 of Wong) through the application of 
multiple iterations (figure 3 and column 5, lines 6-13 of Wong) . 

Fan and Wong are combinable because they are from the same 
field of endeavor, namely the conversion of binary image data 
into continuous-tone image data. At the time of the invention, 
it would have been obvious to a person of ordinary skill in the 
art to begin with binary image data, as taught by Wong, which 
would modify the teaching of Fan such that only one location is 
within the pixel window for pixel processing. The suggestion 
for doing so would have been that binary image data is the 
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simplest image data to start with and would also simplify the 
individual pixel value determination step taught by Fan. Furth- 
ermore, at the time of the invention, it would have been obvious 
to a person of ordinary skill in the art to use multiple itera- 
tions, as taught by Wong. Thus, in further iterations, Fan in 
view of Wong obtains for each individual pixel a continuous 
value by summing the products of the weighting values and the 
continuous values of the pixels in the neighborhood of the 
individual pixel obtained at the previous iteration, the weight- 
ing values being derived from the continuous values obtained in 
at least one previous said iteration. The motivation for doing 
so would have been that multiple passes of the image enhancement 
would improve the overall result since, by running just one pass 
with the system of Fan, there are still likely to be edge arti- 
facts that need smoothing, along with other artifacts that need 
correction. Therefore, it would have been obvious to combine 
Wong with Fan to obtain the invention as specified in claim 22. 

21. Claims 6-9 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Fan (US Patent 6,101,285) in view of Wong (US 
Patent 5,506,699) and obvious engineering design choice. 

Regarding claim 6: Fan discloses that, for each individual 
pixel, the significance coefficient for each neighborhood pixel 
is an increasing function f (v) of the absolute difference 
between the halftone value at that neighborhood pixel and the 
baseline value for the individual pixel (column 7, lines 48-58 
of Fan) . For an increasing absolute difference between a pixel 
and a neighboring pixel, the value of the significance coeffi- 
cient (a) increases (column 7, lines 48-58 of Fan) . 
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Fan in view of Wong does not disclose expressly that f (v) 
is a decreasing function. However, it would have been an 
obvious engineering design choice to set the function f (v) to be 
a decreasing function of the absolute difference between the 
halftone value at that neighborhood pixel and the baseline value 
for the individual pixel. All that this would require is that 
the equation for y(m,n) (column 7, lines 51-53 of Fan) be 

reformatted to read: yirn^ri)- (l -ct)x T x9 n) + ax n) when \dif0\<\dif\\ 
and y{m,n)- (l -a)x*{m + T x ,n) + ooc*{m,n) otherwise. In this formulati- 
on, the value of a would be a decreasing function of the abso- 
lute difference between the halftone value at that neighborhood 
pixel and the baseline value for the individual pixel, but 
nothing in the actual substance of the system would change. The 
only change would be in exactly how the equations were formula- 
ted, specifically where a is used and where (1-a) is used. 

Regarding claims 7 and 8: Fan discloses that f (v) 
increases as a function of the absolute difference between the 
halftone value at that neighborhood pixel and the baseline value 
for the individual pixel (column 7, lines 48-58 of Fan) . While 
f (a) can be seen to be smooth since a increases or decreases 
based on the amount of edge enhancement needed (column 7, lines 
54-58 of Fan) , the value upon which the significance coefficient 
depends, namely a, is a parameter that can be set by the user 
(column 6, lines 55-65 of Fan) . Furthermore, the nature of how 
f (a) is established reasonably suggests that f (a) is not 
necessarily linear (column 6, lines 50-67 of Fan). Thus, f(a) 
is both a non-linear function and a continuous (smooth) 
function. 
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Regarding claim 9: Fan in view of Wong and obvious 
engineering design choice teaches that f (v) is a function of the 

form f(v)-a(\-v/bf where a and b are predefined numbers and k is 
a predefined integer for the following reasons: 

1. Fan teaches that f (v) is an increasing function of v, 

or: /(v)ocv* where k is a predefined integer. 

2, By normalization, which is a common practice and could 
be considered part of the obvious engineering design 



choice for the function 



k 



where a and b are 



predefined numbers and k is a predefined integer. 
3. As per the arguments regarding claim 6, the 
combination of Fan in view of Wong and obvious 
engineering design choice sets forth that f (v) is a 
decreasing function such that (1-a) is used in the 
resulting output equations where a was previously 
used. Thus, a corresponding change in f (v) set forth 

above would result in f(v) = ct{l-v/b) k where a and b are 
predefined numbers and k is a predefined integer. 
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Conclusion 



Any inquiry concerning this communication or earlier 
communications from the examiner should be directed to James A. 
Thompson whose telephone number is 571-272-7441. The examiner 
can normally be reached on 8 : 30AM-5 : 00PM. 

If attempts to reach the examiner by telephone are 
unsuccessful, the examiner's supervisor, David K. Moore can be 
reached on 571-272-7437. The fax phone number for the 
organization where this application or proceeding is assigned is 
571-273-8300. 

Information regarding the status of an application may be 
obtained from the Patent Application Information Retrieval 

(PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through 
Private PAIR only. For more information about the PAIR system, 
see http://pair-direct.uspto.gov. Should you have questions on 
access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free) . If you would 
like assistance from a USPTO Customer Service Representative or 
access to the automated information system, call 800-786-9199 

(IN USA OR CANADA) or 571-272-1000. 
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